Innate immunity and brain inflammation: the key role of complement.
The complement inflammatory cascade is an essential component of the phylogenetically ancient innate immune response and is crucial to our natural ability to ward off infection. Complement is involved in host defence by triggering the generation of a membranolytic complex (the C5b-9 complex) at the surface of the pathogen. Complement fragments (opsonins; C1q, C3b and iC3b) interact with complement cell-surface receptors (C1qRp, CR1, CR3 and CR4) to promote phagocytosis and a local pro-inflammatory response that, ultimately, contributes to the protection and healing of the host. Complement is of special importance in the brain, where entrance of elements of the adaptive immune system is restricted by a blood-brain barrier. There is now compelling evidence that complement is produced locally in response to an infectious challenge. Moreover, complement biosynthesis and activation also occurs in neurodegenerative disorders such as Alzheimer's, Huntington's and Pick's diseases, and the cytolytic/cytotoxic activities of complement are thought to contribute to neuronal loss and brain tissue damage. However, recent data suggest that at least some of the complement components have the ability to contribute to neuroprotective pathways. The emerging paradigm is that complement is involved in the clearance of toxic cell debris (e.g. amyloid fibrils) and apoptotic cells, as well as in promoting tissue repair through the anti-inflammatory activities of C3a. Knowledge of the unique molecular and cellular innate immunological interactions that occur in the development and resolution of pathology in the brain should facilitate the design of effective therapeutic strategies.